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ABSTRACT 
Objectives: Lophopetalum wightianum Arn. (Celastraceae) is a lofty evergreen tree reaching around 40m in height. The present 
study was carried out to investigate antimicrobial and antioxidant activity of leaf and bark extract of L. wightianum.  
Methods: The shade dried and powdered leaf and bark were extracted by maceration process using methanol. Extracts were 
screened for phytoconstituents present by standard protocols. Antibacterial and antifungal activity of extracts was evaluated by agar 
well diffusion and poisoned food technique respectively. Antioxidant activity was determined by DPPH radical scavenging and 
ferric reducing assays.  
Results: Phytochemicals viz. alkaloids, flavonoids, sterols, saponins and triterpenoids were detected in both leaf and bark extracts. 
Inhibitory activity against test bacteria of bark extract was marked than leaf extract. Bark extract displayed more or less similar 
activity against test bacteria with slightly higher activity against Salmonella typhimurium and Shigella flexneri. Leaf extract was 
more effective against Bacillus cereus while other bacteria were inhibited to more or less similar extent. In antifungal activity, leaf 
extract showed highest inhibitory against Bipolaris sp. than A. niger. Bark extract showed more or less similar antifungal activity 
against A. niger and Bipolaris sp. Bark extract scavenged DPPH radicals more efficiently with IC50 value 7.03µg/ml than leaf extract 
which scavenged radicals with IC50 value of 24.64µg/ml. Reducing potential exhibited by bark extract was higher when compared to 
leaf extract.  
Conclusion: Overall, bark extract displayed marked antimicrobial and antioxidant potential. The plant is shown to contain bioactive 
principles with activity against pathogenic microorganisms and free radicals that cause oxidative damage.  
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1. INTRODUCTION 
Plants are an integral and indispensable part of daily 
life. Since time immemorial plants have been utilized 
for various human needs viz. food, shelter, cloths, 
spices, dyes and medicine. Traditional medicinal 
systems that are based on plants are widely practiced in 
several countries worldwide. Plant based medicines 
have been extensively used in developing and under-
developing countries. Ayurveda, Siddha, Unani and 
Traditional Chinese Medicine utilize plants as a remedy 
for various ailments. Many drugs such as quinine, 
artemisinin, codeine, vincristine, vinblastine, digitoxin, 
morphine and aspirin are from plant origin. Natural 
products, their derivatives and analogues represent a 
majority of drugs that are in clinical use
1-7
. 
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Lophopetalum wightianum Arn., belonging to the family 
Celastraceae, is a lofty evergreen tree reaching around 
40m in height. The plant is common in dense evergreen 
forests. The leaves are opposite, up to 15x7cm, elliptic 
broadly, rounded at base, apex is acute, estipulate. 
Flowers are disc shaped, approximately 12mm across 
and found in axillary or terminal paniculate cymes, 
initially cream colored but turn scarlet red on maturity. 
Fruit is a 3-valved woody capsule, triangular, tightly 
packed with many seeds and tapers at both ends. Seeds 
are thin and are broadly winged on all sides. The timber 
of the plant is used for the purpose of house building
8,9
. 
The present study was carried out with the objective of 
determining antimicrobial and antioxidant activity of 
leaf and bark extract of L. wightianum.  
2. MATERIALS AND METHODS 
Collection of plant  
The plant was collected at Haniya, Hosanagara Taluk, 
Shivamogga district, Karnataka during December 2017 
and authenticated by Dr. Vinayaka K.S, KFGC, 
Shikaripura.  
Extraction  
The leaf and bark were washed, dried under shade, 
powdered and extracted by maceration process. The 
powders were left in methanol solvent in separate 
containers for a period of 48 hours followed by filtration 
initially through 4-fold muslin cloth and later through 
Whatman filter paper No. 1. The filtrates were 
evaporated to dryness at room temperature in order to 
obtain leaf and bark extracts
10
.  
Phytochemical analysis 
The crude leaf and bark extracts were subjected for 
preliminary phytochemical analysis for the detection of 
alkaloids, flavonoids, tannins, saponins, sterols, 
triterpenoids and glycosides by standard phytochemical 
tests
11-14
. 
 Antibacterial activity of leaf and bark extract 
Agar well diffusion method was employed to evaluate 
antibacterial activity of leaf and bark extract (20mg 
extract/ml of DMSO) of L. wightianum against test 
bacteria viz. Bacillus cereus, Salmonella typhimurium, 
Escherichia coli and Shigella flexneri. Zone of 
inhibition formed around the wells was recorded after an 
incubation of 24 hours. Streptomycin was used as 
reference standard. The presence of inhibition zones was 
considered positive for antibacterial activity of 
extracts
10
.  
Antifungal activity of leaf and bark extract 
Poisoned food technique was carried out to evaluate 
antifungal efficacy of leaf and bark extract of L. 
wightianum against two seed-borne fungi viz. 
Aspergillus niger and Bipolaris species. Test fungi were 
inoculated at the centre of control and poisoned (1mg 
extract/ml of medium) potato dextrose agar medium. 
The extent of inhibition of mycelial growth (%) was 
calculated by using the formula:  
Inhibition of mycelial growth (%) = (Dc – Dt / Dc) x 
100, where ‘Dc’ denotes the diameter of fungal colonies 
(in cm) in control plates and ‘Dt’ refers to the diameter 
of fungal colonies (in cm) in poisoned plates
10
.  
 
DPPH free radical scavenging activity 
The scavenging efficacy of various concentrations (12.5 
- 200µg of extract/ml of methanol) of leaf and bark 
extracts of L. wightianum was investigated on the basis 
of the scavenging effect against DPPH radicals
10
. 
Ascorbic acid was used as reference antioxidant. 
Scavenging potential of leaf and bark extracts and 
ascorbic acid was determined using the formula: 
Scavenging activity (%) = (Ac – At / Ac) x 100, where 
‘Ac’ and ‘At’ denotes the absorbance of DPPH control 
and absorbance of DPPH in presence of extract/ascorbic 
acid respectively. IC50 value (concentration of 
extract/ascorbic acid required to scavenge 50% of free 
radicals) was calculated.   
Ferric reducing activity 
The ferric reducing efficacy of various concentrations 
(12.5 - 200µg of extract/ml of methanol) of leaf and 
bark extracts of L. wightianum was investigated
10
. 
Ascorbic acid was used as reference antioxidant. An 
increase in the absorbance with the increase of 
concentration indicated reducing ability of 
extract/ascorbic acid.  
Statistical analysis 
Experimental analyses were conducted in triplicates 
(n=3). The results are represented as Mean±Standard 
deviation (S.D). IC50 values (for DPPH assay) were 
obtained by linear regression analysis using Origin 
(Data Analysis and Graphing) Software version 7.0 for 
windows.  
3. RESULTS AND DISCUSSION 
Phytoconstituents detected in leaf and bark extracts 
of L. wightianum 
Plants produce a number of secondary metabolites that 
are distributed in various parts of plants viz. roots, 
leaves, flower, fruits and seeds. Phytoconstituents such 
as alkaloids, polyphenolic compounds and terpenoids 
have been shown to possess a myriad of biological 
activities. Hence, it is important to detect the presence of 
phytochemicals in plant extracts. Standard 
phytochemical tests detect the presence of various 
phytochemicals viz. alkaloids, flavonoids, sterols, 
saponins, triterpenoids, glycosides, and tannins present 
in the plant extracts
13,15,16,17
. In our study, preliminary 
phytochemical analysis detected the presence of all 
phytochemicals except glycosides in leaf extract of L. 
wightianum.  
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Table 1: Phytoconstituents detected in leaf and bark 
extracts 
Phytochemical  Leaf extract Bark extract 
Alkaloids + + 
Flavonoids + + 
Sterols  + + 
Glycosides - - 
Saponins  + + 
Triterpenoids  + + 
Tannins  + - 
‘+’ Detected; ‘-’ Not detected 
 
In bark extract, phytochemicals viz. alkaloids, 
flavonoids, sterols, saponins and triterpenoids were 
detected while glycosides and tannins were not detected 
(Table 1).  
Antibacterial activity of leaf and bark extracts of L. 
wightianum 
Immense interest in scientific community on 
antibacterial potential of plant extracts and plant 
metabolites arose as a consequence of drawbacks such 
as high cost, side effects and development of resistance 
in pathogenic bacteria that are associated with the use of 
antibiotics especially in an indiscriminate way. Several 
studies have shown that crude solvent extracts and 
purified compounds from plants exhibit marked 
antibacterial activity even against resistant strains of 
pathogenic bacteria
10,15,18-22
. In the present study, both 
leaf and bark extracts exhibited inhibition of test 
bacteria with varied results. Among extracts, bark 
extract was more effective in inhibiting test bacteria 
when compared to leaf extract which was evidenced by 
the formation of wider zones of inhibition. Leaf extract 
was effective against B. cereus to high extent than other 
test bacteria. Inhibitory activity of bark extract was 
almost similar against test bacteria. DMSO did not 
inhibit test bacteria. Reference antibiotic caused marked 
inhibition of test bacteria when compared to leaf and 
bark extracts (Table 2 and Figure 1).  
  
Table 2: Antibacterial activity of leaf and bark extract of L. wightianum 
Test bacteria 
Zone of inhibition in cm 
Leaf extract Bark extract DMSO Antibiotic 
B. cereus 1.40±0.00 2.10±0.00 0.00±0.00 3.00±0.00 
S. typhimurium 1.20±0.00 2.23±0.05 0.00±0.00 3.13±0.05 
S. flexneri 1.23±0.00 2.20±0.00 0.00±0.00 3.30±0.00 
E. coli 1.20±0.00 2.00±0.00 0.00±0.00 3.53±0.05 
 
 
Figure 1: Inhibition of test bacteria by leaf and bark extract of L. wightianum 
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Antifungal activity of leaf and bark extracts of L. 
wightianum 
Management of phytopathogenic fungi is usually done 
by the use of synthetic fungicides. Interest in natural 
products with antifungal activity is intensified because 
of several drawbacks associated with the use of 
fungicides. Seed-borne fungi are known to cause severe 
effects on germination of seeds and emergence of 
seedlings. It is shown from several studies that extracts 
from higher plants are shown to be promising 
alternatives for fungicides
23-26
. Both leaf and bark extract 
of L. wightianum were shown to display inhibition of 
mycelial growth of test fungi as revealed by 
considerable reduction (>50% inhibition) in the size of 
colonies in poisoned plates (Table 3 and Figure 2). Bark 
extract displayed marked antifungal activity than leaf 
extract. Leaf extract exhibited marked inhibition of 
Bipolaris sp. (67.44%) when compared to its inhibitory 
activity against A. niger (60%). Bark extract exhibited 
more or less similar inhibition of both fungi (>70%). 
Table 3: Colony diameter of test fungi in control and 
poisoned plates 
Extract/ 
Control 
Colony diameter of test fungi in cm 
A. niger Bipolaris sp. 
Control 5.53±0.05  4.70±0.00 
Leaf extract 2.23±0.05 1.53±0.05 
Bark extract 1.50±0.00 1.40±0.00 
 
 
Figure 2: Growth of fungi (1-A. niger; 2-Bipolaris sp.) in control and poisoned plates 
DPPH radical scavenging activity of leaf and bark 
extracts of L. wightianum 
Scavenging of free radicals is one of the ways of 
determining antioxidant activity of samples including 
crude solvent extracts and purified compounds. Among 
various in vitro methods, the method that involves 
scavenging of stable, nitrogen centred, organic free 
radical DPPH is one of the most widely used methods 
owing to its simplicity, rapidness and reproducibility of 
results
10,27-30
. In this study, the efficacy of different 
concentrations of leaf and bark extracts of L. 
wightianum to scavenge free radicals was investigated 
by DPPH radical scavenging assay. Both extracts 
scavenged DPPH radicals efficiently in a dose 
dependent manner (Figure 3). Bark extract displayed 
promising scavenging of DPPH radicals with IC50 value 
of 7.03µg/ml when compared to leaf extract which 
scavenged radicals with IC50 value of 24.64µg/ml. A 
scavenging activity of >50% was observed at extract 
concentrations of 12.5 µg/ml and 50 µg/ml of bark 
extract and leaf extract respectively. A scavenging 
activity of >90% was displayed by extract 
concentrations viz. 100µg/ml and 200µg/ml of bark 
extract and leaf extract respectively. Scavenging 
potential of ascorbic acid (IC50 value 6.12µg/ml) was 
slightly higher than that of leaf extract.  
Ferric reducing activity of leaf and bark extracts of 
L. wightianum 
Reducing potential serves as an indication of antioxidant 
activity of a substance and the reducing ability is due to 
the presence of reductones in it. In ferric reducing assay, 
the presence of reductants (antioxidants) in the extracts 
causes reduction of Fe
+3
 to Fe
+2
 by donating an electron. 
Ferric reducing assay is widely used to evaluate 
antioxidant activity of plant extracts
10,27,31-34
. In the 
present study, we measured the direct reduction of 
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Fe
+3
(CN)6 to Fe
+2
(CN)6 to evaluate the reducing power 
of leaf and bark extracts by measuring the absorbance 
that results due to the formation of Perl’s Prussian blue 
complex upon addition of excess of ferric ions (Fe
+3
). 
An increase in absorbance at 700nm on increase in 
extract concentration was observed which indicated the 
reducing property of leaf and bark extracts (Figure 4). 
The reducing property of ascorbic acid and extracts was 
in the order: ascorbic acid > bark extract > leaf extract. 
 
 
Figure 3: DPPH radical scavenging activity of leaf and bark extracts of L. wightianum 
 
Figure 4: Ferric reducing activity of leaf and bark extracts of L. wightianum 
 
4. CONCLUSION 
Among extracts, bark extract displayed marked 
antibacterial, antifungal and antioxidant activities. The 
observed activities could be ascribed to the presence of 
phytochemicals such as alkaloids, flavonoids, sterols, 
saponins and triterpenoids that have been detected in 
extracts. The plant can be used to develop formulations 
effective against pathogenic organisms and free radical 
induced oxidative damage. Further studies are to be 
carried out in order to purify active principles from the 
plant and investigate their biological potentials.  
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